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Abstract 
It is not uncommon to see the term open source software (OSS) being discussed as if it was just 
another manifestation of standards. The underlying assumption is that OSS is derived in a very 
similar manner as that of standards. A superficial analysis may indicate that there is some truth 
to this assumption, but a more thorough investigation quickly highlights that although 
commonalities do exist, the differences between standards and OSS are considerable. In this 
paper we examine standards and OSS by comparing their objectives, the stakeholders involved, 
and their underlying development process characteristics; and conclude with some resulting 
insights.  
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1 Introduction 
It is not uncommon to see the term Open Source Software (OSS) being discussed as if it 
was just another manifestation of standards. The underlying assumption is that OSS is derived in 
a very similar manner as that of standards. How far this is true is hardly ever questioned or 
investigated.  
Standards denote a point of reference against which individuals and/or objects are 
compared and evaluated. The areas in which they were originally used include measure of 
quantity, weight, extent, value, or quality. Within computing science, the term standards is used 
with the meaning of something established by authority, custom, or general consent as a model, 
example, or point of reference [9]. “Standards are necessary for interworking, portability, and 
reusability. They may be de facto standards for various communities, or officially recognised 
national or international standards.” [10] They are derived by consensus among interested 
parties. Standards have existed for centuries and what they stand for is very well understood. 
OSS on the other hand, is a much newer phenomenon1, having only been defined in early 
1998 [15]. OSS is not a precise term [7]. The most common interpretations behind the term are 
the availability of the source code and its creation by a community of volunteers. Note that the 
latter does imply some form of consensus or agreement among these volunteers. 
A superficial analysis may indicate that there is some truth to the assumption that OSS is 
derived in a very similar manner as that of standards, but a more thorough investigation quickly 
highlights that although commonalities do exist, the differences between the two are 
considerable. In this paper we examine standards and OSS by comparing their aims and goals, 
                                                 
1 Although the closely related term free software has been around since 1985 [5], the term open source was defined 
in 1998 [15]. 
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the stakeholders involved, and their underlying development process characteristics relevant to 
this type of comparison. In section 2 we introduce OSS and its related issues. In section 3 we 
briefly describe standards and their development process. We then identify the main 
commonalities between OSS and standards in section 4 and subsequently discuss their major 
differences in section 5. Our conclusions are presented in section 6. 
2 Open Source Software 
Open source software (OSS) is not a precise term [7]. It is used to refer to “a method and 
philosophy for software licensing and distribution designed to encourage use and improvement 
of software written by volunteers by ensuring that anyone can copy the source code and modify 
it freely.” [10] Yet the specific underlying characteristics do vary greatly from one OSS project 
to the next. 
The main motivation behind starting and running an OSS project is that of building 
software that addresses a perceived need of the involved stakeholders. The various involved 
stakeholders may contribute with inputs to and should benefit from outputs of the project. There 
are different types of contributors – individuals, research organisations and corporations – all of 
which expect to be users and benefit from the resulting software. Individuals usually contribute 
for personal satisfaction, often also being motivated by personal political beliefs (open source, or 
free, vs. commercial software). It is not uncommon to find undergraduate students contributing 
to and at times creating OSS projects. Corporations usually get involved with the aim to gain 
market share, undermine their competitors, or simply rely on products generated by the open 
source community without having to build a fully equivalent product from scratch. Research 
organisations experiment research ideas in OSS products, use these products as means of getting 
contributions from a wider community, as well as simply use the products in their environments. 
Although all contributors (developers and otherwise) are users, not all users are contributors. The 
types of users are the same as of the contributors, but users may also simply be interested in 
using the product being offered.  
The characteristics that are common across OSS projects are those covered in the Open 
Source Definition (OSD) [16], the fact that all contributors are always users, and that no 
monetary compensation is given from the OSS project itself towards contributions.  
The main criteria outlined in the OSD are: 
• The ability to distribute the software freely, 
• The availability of the source code,  
• The right to create derived works through modification, and 
• The license being non-discriminatory. 
It is important to highlight that the most common interpretations behind the term OSS are 
the availability of the source code and its creation by a community of volunteers, the latter 
implying some form of consensus or agreement among these volunteers. However, the OSD 
states nothing about consensus and consequently not even a hint on how consensus might be 
achieved. 
Furthermore, contributors are volunteers that receive no direct monetary compensation 
from the OSS project itself towards their contributions. Clearly, other types of compensation do 
exist. They are in the form of: 
• increased visibility and reputation of the contributor within the project’s community and 
potentially even further than the project’s boundaries;  
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• a better resulting product that more closely addresses the contributor’s concerns; and  
• if the contribution is done as a part of a paid job within a corporation, a visible result of 
the job being done. 
There are no fees charged for any type of involvement in contributing to an OSS project. 
However, there may be fees involved in using OSS, such as buying a professionally packaged 
kit. 
For a project to be considered OSS all it has to do is adhere to the OSD. There are no 
overseeing OSS bodies or organisations trying to enforce any aspects other than those relating to 
licensing issues. What do exist are several hosting and indexing sites for OSS projects to use. 
These include but are not limited to SourceForge [18], freshmeat [6], and Geocrawler [8]. Each 
of these sites offering different types of support and tools for OSS projects. 
Different OSS projects have different ways of structuring their communities. Some 
projects are strongly hierarchical giving selected members more power than others, whereas 
others make no differentiation among individual members. 
OSS projects evolve by accepting different types of contributions from their 
corresponding communities. These can be in the form of requirements, code, bug reports, and 
more rarely documentation and test cases. The decision making process on how and which 
contributions to address or use within the project varies greatly from project to project. Full 
consensus or majority voting might be required in some. Some projects attribute different 
weights to votes by different members (power being given according to ranking within the 
meritocratic culture [4]). Yet still other projects have no transparency on the decisions, at times 
the decision being made by a single individual, for example as in Frozen Bubble [20]. 
The communities involved in OSS projects are generally geographically distributed 
(though this seems not always to be the case) and interact mostly via asynchronous electronic 
means. A few exceptions to this communication means have been noted within large 
communities where a very small subset of people might occasionally meet. 
Another varying characteristic of OSS projects that is relevant for our discussions is that 
of the size of the community involved, especially that of the contributors. Of the over 80,000 
OSS projects hosted on SourceForge [18], several thousands of them involve a single developer. 
This observation is not only representative of the current state, but has been previously observed 
[2]. 
As with any other software development, there is no predefined point at which work on 
the product ends. There may be some turn around of contributors and continuing development 
until either the product becomes obsolete, or reaches a stable state where no further 
changes/additions are needed. The OSS development process is depicted in Figure 1. 
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Figure 1. The OSS Development Process 
3 Software Standards 
There is no question that standards are extremely valuable within software engineering 
[17]. Their main focus is to support industry while producing good quality assets, as well as 
supporting software portability, reusability, and connectivity. Many de facto and intra-company 
standards exist, as well as those that are officially recognized by standards bodies (e.g. IEEE, 
ISO, IEC, and W3C). Different standards bodies adopt slightly different rules and/or details in 
their standard development processes, but those are much more closely related than the vast 
majority of OSS projects. For the purpose of the comparison in this paper, we will only address 
standards that are officially recognized by standards bodies, and for further grounding details we 
shall use information relating to the IEEE Standards Association (IEEE-SA) [11] and the full 
development lifecycle of an IEEE standard2. 
One of the aims of standardization is that of consensus building. Different stakeholders, 
with differing backgrounds and goals, work jointly towards the production of a document 
representing a consensus among the various participants. Participants in standards development 
processes tend to be researchers and experienced practitioners, who are hardly ever involved to 
represent their own personal interests, but rather that of their employers. The standards’ 
consensus reaching is guided by a standards development process [3][11]. An abstraction of such 
a process can be found in Figure 2. Imperative principles underlying the standards process are: 
due process, consensus, openness, balance, and right of appeal; and are supported by the 
development process. 
There is a clear differentiation between formal and informal communications relating to 
the development of an IEEE standard, which has implications on the ways that these must be 
recorded and the impact that they may have in the standard itself [14]. 
                                                 
2 The reason why the IEEE-SA was chosen was a pragmatic one. It is representative of standards bodies and has 
very good and easily accessible documentation. 
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Figure 2. The Standards Development Process 
Prior to embarking in the actual standards development, evidence needs to be provided to 
the standards body that there is an industrial need for such a standard and that there are people 
willing to work on it. 
IEEE standards cannot officially take longer than four years to develop. Two extensions 
are possible, after which a new application for a project to develop the standard must be filed. 
Upon approval of a project to work towards a standard, working groups are created to 
actually develop it. Anyone can participate and comment on the work of working groups. 
Working group members may represent themselves, a research institution, or a corporation’s 
interests. Working group chairs must exist, whereas other predefined officers may also exist. 
There are strict rules for balloting on complete proposals, but not for consensus within working 
groups. Voting rules for working groups may vary from one to the next. Working group 
members may not automatically be in the balloting group.  
There is the assumption that physical standards development group meetings do take 
place, although more and more groups are now opting for using teleconferencing and/or video 
conference. Working groups are dissolved once the standard is approved, but a subset is kept in 
contact for maintenance and clarifications. 
Balloting groups are formed to decide on the approval (or withdrawal) of a standard. 
Rules to form balloting groups may vary, but these groups should have at least 10 members and 
strive for balance of interests, which is not necessarily true of working groups. Joining of a 
balloting group does involve the payment of fees. Balloting groups are there for achieving 
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consensus. Different types of ballots exist (individual vs. non-individual), but all of them carry 
the same weight. IEEE rules are that 75% of the ballots must be returned, and of those returned 
75% must approve the creation of a standard (for the withdrawal of a standard the requirement is 
50% return and 75% approval). 
Comments on a proposal can be provided by anyone and must be addressed (whether in 
the working, balloting group or neither). If negative comments are not resolved they should be 
accompanied by a justification. 
Involvement in a standards’ working group and/or balloting group include no monetary 
compensation from the project itself, and in the case of a balloting group it actually implies the 
payment of fees by the group member to the IEEE-SA. 
The IEEE-SA Standards Board Review Committee will give a recommendation on 
whether or not to approve a new IEEE standard by analyzing the document submitted and its 
supporting material (such as balloting results, and rebuttals to unresolved negative ballots). The 
final approval of an IEEE standard is done by the IEEE-SA Standards Board using the above 
mentioned recommendation from the review committee. After approval standards are published 
(undergoing editorial reviews). Upon publication, working groups may be dissolved or work 
towards developing other standards, but some members should remain available for issues such 
as interpretations of the standard. 
Anyone can appeal on procedural and/or technical grounds at any point in the process. 
Prior to approval of the proposed standard by the IEEE-SA Standards Board, any appeal will be 
given to the relevant working group to be addressed. Post approval it will be given to the sponsor 
within IEEE for further consideration. 
A standard has a validity of five years from publication. After that it may be revised, 
reaffirmed or withdrawn. Reaffirmed standards have again a validity period of 5 years. 
Reaffirmation requires another ballot (75% return 75% approval). Revisions also need to 
undergo the regular ballot approval process (75% return 75% approval). Withdrawal requires 
50% return 75% approval. 
IEEE holds the copyrights of IEEE standards [13], but they can be used as basis for ISO 
or IEC standards [12]. No fee is charged for using a standard. 
4 Commonalities between OSS and Standards 
An initial consideration of the similarities between OSS and standards yields some 
interesting observations. Both OSS and standards focus on the development of a technical 
artefact to address a perceived need of a specific community – OSS of a software product, and 
standards of a technical document (or platform).  
They are both open to participation by anyone interested and rely on the involvement of 
various parties for yielding a better quality result. They have defined processes and rules for 
achieving their goals. Both handle the submission of contributions towards the final product, 
and make the results of their work available to be used by the community at large. Neither 
provides direct monetary compensation for contributions made. Contributions in both cases are 
motivated by: 
• the increase of visibility and reputation of the contributor within the project’s community 
and potentially even further than the project’s boundaries;  
• a better resulting artefact that more closely addresses the contributor’s concerns; and  
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• if the contribution is done as a part of a paid job within a corporation, providing a visible 
result of the job being done. 
 
It should also be noted that they also share a strong potential pitfall, that of standards 
competing against each other, and OSS projects competing against each other. In the context of 
standards this was already hinted at by Tanenbaum: “The nice thing about standards is that there 
are so many of them to choose from” [19]. A quick look through freshmeat [6] shows that the 
same is true of OSS. For example, searching for compilers returns over 300 projects, and 
searching for Java compilers returns almost 70 projects. 
5 Difference between OSS and Standards 
As is the case between different OSS projects, the differences between OSS and 
standards are considerable. The most basic of them all are the actual artefact that is being created 
and its accompanying license. OSS projects produce software packages, whereas standards 
produce (in the majority of cases) documents [3]. The most basic requirement imposed by the 
OSD for a project to be OSS is that of licensing considerations. OSS products may have different 
licenses, but all of them require that the source code be available; that anyone be allowed to 
create derived works through the modification of the original code, as well as anyone be allowed 
to redistribute it with or without modifications. Standards do have copyright agreements attached 
to them, as is the case of IEEE standards. Their resulting artefact is freely available for anyone to 
use, but no modifications and redistribution are allowed. 
The driving need for a standard comes from an industrial community, where as that for 
an OSS project might even be the perceived need by a single person, at times a student, as is 
often the case. 
Work on standards tends to attract mature professionals. In contrast, work on OSS 
projects may attract a wide range of participants, varying from mature professionals to not very 
experienced students. The type of people involved in an OSS project seems to be highly 
correlated with the type of product being developed. For example, work on Apache [1] does 
attract a completely different set of people as work on a computer game does. 
Standards do involve a community for developing and agreeing on directions and 
contributions, whereas OSS projects may potentially involve a single developer in extreme, yet 
very common, cases. 
Standards use consensus or agreement for accepting contributions and for considering the 
product to be in a deliverable state, with minimum percentage levels required for finalising a 
decision. OSS projects may use the same consensus or agreement approaches as those of 
standards, or they may also adopt arbitrary decisions for accepting contributions and for 
considering the product to be in a deliverable state. Additionally, on one hand, within standards 
all votes are equal, and on the other hand, votes may carry different weights for different people 
within an OSS project (meritocratic culture). These aspects are very much related to some of the 
underlying imperative principles of standards, more specifically the explicit aim for balance of 
interests and right to appeal by anyone. OSS projects make no explicit effort towards involving 
all interested parties, which may result in an imbalance of representation. Furthermore, OSS 
projects may ignore input provided without an official need to justify the decision. Decisions 
may be internal to a more powerful group within the project. 
The creations of standards are overseen by recognized standards bodies that work 
towards guaranteeing the quality of the standard and that the principles of due process, 
 8
consensus, openness, balance, and right of appeal are respected. OSS projects have no explicit 
external influence. Ownership of a standard is that of the official body recognizing it, whereas 
the results of an OSS project belong to all involved and no single person. 
Participation in OSS projects’ decision processes involve no monetary transaction, while 
to be a member of a balloting group for an IEEE standard fees must be paid (in the form of 
IEEE-SA membership). 
Negotiations and discussions during the development of a standard may be done 
electronically, but actual meetings are still required (even if held in an electronic form). 
Negotiations and discussions within OSS projects are fully electronic and asynchronous. 
6 Conclusions 
Although OSS is not a particularly precise term, comparisons between OSS and standards 
are still tractable. On this paper we have compared standards and OSS by looking into the details 
of the IEEE-SA and abstracting from a few of the variable characteristics of OSS projects that 
would preclude any useful comparison (e.g. in most places it has been assumed that OSS projects 
have more than one person involved). 
Similarities between OSS and standards do exist and justify drawing comparisons 
between the two, yet the differences between them are significant and actually provide the 
foundations to support arguments/observations relating to either or both OSS and standards. A 
table summarizing their similarities and differences can be found here (see Table 1).  
Table 1. Defining Characteristics of OSS and Standards 
 Standards OSS 
Focus on the development of a technical artefact 
Address a perceived need of a specific community 
Open to participation by anyone interested 
Rely on the involvement of volunteers 
Have defined processes and rules 
Handle submission of contributions 
Make the results of their work available to the public 
Does not provide direct monetary compensation for contribution 
Contributions motivated by: visibility and reputation, better results, tangible output 
Compete against projects of the same kind 
Created artefact Document Software 
Licensing and copyright 
considerations 
Copyright belongs to the 
standard body 
Source code to be available, 
allowed to create derived 
works, allowed to redistribute 
Driven by need from Industry Any loosely defined group (or 
even a single individual) 
Contributors More mature professionals Full spectrum of experience 
Directions and outcomes Defined by agreement within 
the community 
May involve any number of 
people, to the extreme of a 
single person 
Participating/voting members All members are equal A weighting system may be 
present 
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Balance of interests and right 
to appeal 
Explicitly addressed Not enforced 
External monitoring By standards bodies Not existent 
Ownership of results Standards bodies All and nobody 
Participation on final decision 
process 
Fees for balloting group  
Means for discussions Electronic and face-to-face Strictly electronic and 
asynchronous 
 
Given the profile of the typical contributor for either standards or OSS, and the political 
aspects related to OSS, it is not surprising that OSS contributors tend to be more passionate 
about their involvement in the project, devoting more of their time/effort towards its evolution. 
This trend is likely to change as more and more large corporations continue to increasingly 
embrace OSS as an option. 
Standards are more mature artefacts, resulting from a more formal, and at times seemed 
as bureaucratic [17], development process. Standards also have a much higher probability of 
reflecting consensus among all interested parties. Their development process strives for balance 
of representation and consideration of different interests. In that respect, standards are more open 
than OSS. OSS is much more vulnerable to having participants with very strong personalities 
and opinions deeply impacting the directions taken during the development process. 
Because of the rigidity of the standards development process and of the OSS’ license 
models, OSS projects are considerably more agile and resilient to change. Anyone can quickly 
evolve the product, with a rapid decision being made on whether to incorporate the changes back 
into the official released product. 
Given the large variations among OSS projects and, to a lesser extent, standards projects, 
it is impossible to deduce which one yields better results. This is highly correlated with the 
actual abilities of the people involved and can only be discussed on a one-by-one basis. 
Thus, answering the question posed in this paper’s title, standards and OSS are not just 
neighbours. The relations between the two are quite strong, yet their maturity, approaches to life 
and background motivation indicate that they are more like cousins than like twins. 
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